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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a graphite crucible little in its breakage, etc., on a silicon 
single crystal-pulling operation, etc., and excellent in durability by controlling production 
conditions so that an elasticity, an average pore diameter and an opened pore rate measured by 
a method of mercury penetration are specific values, respectively. 

SOLUTION: This graphite crucible is produced by controlling the particle size of coke powder 
used as a raw material for producing the graphite crucible to a prescribed range, optimizing 
conditions for heating and kneading the coke powder with a binder, such as a binder additive 
rate, and further controlling the temperature of graphitization to a range of 2000-3000^*0 . 
Thus, the graphite crucible used for producing a silicon single crystal and having 
characteristics consisting of an elasticity of 800-1600kg/mm2, an opened pore rate of 10-20%, 
and an average pore diameter (d) of 3-7^m measured by a method of mercury penetration is 
obtained. When a silicon single crystal is pulled up by Czochralski method, a quartz crucible 
for melting silicon is held with the graphite crucible from outside and pulled up. A strain 
generated in the graphite crucible can thereby be reduced. 
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BASIC-ABSTRACT : 

The graphite crucible has average pore dia. of 3-7 mu m, porosity of 10-20 %, and modulus of 
elasticity of 800-1600 kg/mm2 . 

USE - The graphite crucible is used for mfg. of Si single crystal. 

ADVANTAGE - The crucible has good durability, and can suppress the occurring of warp and 

destroy of Si single crystal. 

CHOSEN-DRAWING: Dwg.0/0 



TITLE-TERMS: CRUCIBLE FORMING SILICON@ SINGLE CRYSTAL COMPRISE GRAPHITE SPECIFIED POROUS PORE 
DIAMETER STIFF 



DERWENT-CLASS: E36 L03 Ull 



CPI-CODES: E31-P06A; L04-A01; L04-B01; L04-D09; 



EPI-CODES: Ull-BOl; 
CHEMICAL-CODES : 

Chemical Indexing M3 *01* 
Fragmentation Code 

B114 C810 M411 M424 M720 M740 M903 M904 M910 N104 
N515 N522 Q454 R032 
Specfic Compounds 

01666P. 

Registry Numbers 
1666P 

UNLINKED-DERWENT-REGISTRY-NUMBERS : 1666P; 1778U 
SECONDARY -ACC-NO : 

CPI Secondary Accession Numbers: C1998-034792 
Non-CPI Secondary Accession Numbers: N1998-084217 



Previous Doc Next Doc 



Go to Doc# 



ma^mm (jp) 02) ^ H ^ ^ (a) 



(43)4iBBH ¥dE9¥(1997)12^22B 



(51)Inta« 

C 3 0 B 29/08 

C04B 35/S2 

C 3 0 B 15/10 

HOIL 21/208 



5 0 2 



F I 

C3 0B 29/06 
15/10 

HOIL 21/208 
C0 4B 35/54 



5 0 2B 

P 

A 



naEM^ ^tt« mnc^otii ol 5 h) 





«H¥8- 151294 


(TDtUKA 


000006655 












¥di8^(1996)6^12B 




3KS»=f«fflBWc W 2 TS 6 # 3 <f 






(TDttUOA 


000006644 




4«iPF8-854e6 






(32)«5feB 


¥8(1996)4^8B 




3^iK«/H=:TB31» 1 ^ 




0* (JP) 


(72)»iH« 


AS 








^llifUl|l|r^>flIB^#eai618^, frB 














(72)fe^ 










^iim;iiiQi&(figE»si6i8«j&, me 














(74)ft5ffiA 


^m± urn j»* 



(54) i^>J=l>#)ISA«>ifflS[l«)l'';':]? 



(57) imm 

KHX'J> 0 s a.o3¥tt$*<8 0 0~ 1 6 0 0 k g/mm 



1 

dfj'S Mm<di^7 MmX'h*) , ^fL$*<l 0~20 
XTh-yX. 5.-o9^^mm O O-l 6 O O k g/mm 

[0001] 

[0002] 

S i 02 +C-*S i O+CO - ( 1 ) 

S i 0 + 2C-»S i C + CO " (2) 

S i C + 2S iOz -»3S i O.+ CO -(3) 

[ 0 0 0 3 ] sp*> . ( 1 ) i,zi?,m(om:mm 

tc#-?T4iS-f 4 S i OXf:^{±. llffiffl«rtSS<7)$^?L* 

tCt£ff[L, R^-S ( 2 ) t J: OSiS^r S i Clcg^L, 

I.IMSi: S i Cii. :m>\^yt:k(^mMiz^ o^n-rti 

RfBsS; ( 1 ) atX ( 3 ) tJ;-5TMtt1-|.;t46. mVl' 
i£7)^^i6, c:<OJ:d=5:R'3^fi!t««illS;P«y.-K<OiSfAtt 

[ 0 0 0 4 ] i i -?>T\ mfi^'^jm. -mmmz 

■tit'y-^ imtnzxhm.;^co^^^ii^<mm^: 

-5TiJ0, ^)i^'yf>imtmiziim^tifim 

^cr,rSlz£m)lZi-0'^h^tmi}<^tt. ZZX\ 2 
'th^tmii^J^^<. Zeo-fO-thit&^X'COSiO/f 



(2) !»ra¥9-328392 

2 

*<^>. ^(?)2*iiJ«jiOillB;ky;K{clS. 3 ^JJ-fJflBiiO 

:i<ofmi}'2^9immmLxx'o-M<^m^iti 

[0005] gt:. jg^x'J 3 >'»:?x-'\-|!8t:)H&-c 
10 Sjb!)^'itJSt=5r»). ^^<l:;SJStcJ:2.||l8/i-'y.-Kcortgp 

•tmmzhh. 

[0006] ^<r>m!i)vvif^^K^^mkinmi\i. n 

ra¥m2 - 1 7 2 8 8 7-t&$8lC§aS$nT V^S J: 3 

ficio, z(^mzm^j\^'y^s]^mz±thm^i^wmt 

/^rnVt-'y ^ (1^^ 5 8-1 5659 5#t&«. !^ 
20 ©6 3-8 5 0 86^i4^S) *>m$iT.TV^*. 
[0007] 

^^(ommmzxtm. zcryx^^izmi^^miim^ 
^tz^ji^yt^x'ii&-rLi>mm^j:t'(r)^±m±x'^ 
i<!nzmm<miLm'i>'^<i-ht. ms^minm 

(OS i ci}mmitLxy'iim<7)iiimwmmm<^j: 

30 [0008] ^ZX':¥m^hli. MTdVI^^^ORO^ 
Mf^ns i c^^mifiz<r>K'0'^mm.nm.izwmw 
t t;:J; OliraVP>y;KiORO^iKa&^&e<j*ci»ihti. 

OS i C-^*^S-^S<-tSfctf)fctt. Ili8/l'>y.1f$jg(£ 

x^^'f}i^im-rizbizxom^x'^. Mt, » 

[00 09] «!-?T. *|gHflwaWtt. CZftti&i^ 

'y*'^ig*-rsc:i:fc:J>&. 
[0010] 

S&xmizX Oa!ISSi^&¥^^5^?LSdi>'3//m<dS 
7/zmTJbO. ^fL*A«10~2 0%TA-oT, fio 
50 »1i$*«8 0 0~ 1 6 0 0 k g/mm» cOl^ltS^ii;?.^: 



3 

[00 11] :^%mzt=\^X. Mttt/l'7;J<0¥J^?Lg 

tsmfL^iofiti. s i o/fxtfimmmi^mzt&tSLL 

1 0 0 1 2 ] *l6BfltCi3V^TIi, mVW7^<7)3iiit,^fL 
gdSr3//m<dS7;umC0Kffls »it<Ji3//m< 

[ 0 0 1 3 ] ici-c. miA^v^^mm,^m¥3p. 

SMLTll^f & S i O^Xt,imi)VV^^cr,^mmi)^ 

hm^mM.mm\^m.i,ztxm:fhzbifix-^^. 

I.. ZLX\ s i c<7)ftaP5g${im(cit^T^<, 

msifi''yn(izR*)'^mmtm^L^<^j:&. miz. ^ 
commzx^si cis:^m(r>m''^zixf,z^dimwm 

[0014] ^^BfltfcV^T . liroV1.75j<£?)B3m*ti 
10~20%<7)®ffl. »^L<Jil0~16%oefflT 

mmizmmthtzii). ^^itKm&sa/Mitmmiz^ 

SU 2 0%£ig;tSfcaS^®«ASfi:*:LT. ^fci. 
Ti^?Lfl*>*±IBKHrtT'*»-?Tiir-^ {fcl4>«0S i C 

**M<^rO. 10%*jif^'*St. MfifeB^ttJ 

mmz < < wxm^ < =5r o ^ :kmmi^/\^y^^ 

*«3)umSrfi-rtt«#ttO||i8;P7;l-C*»m<^0. 85 
*taEAjStC J: 0 . ^{CJt LT 6 0 0 0 0 P s 



3) ^$M¥9-328392 

4 

[0015] *^BBtt5V^T. ^^■'f ^UBt^^nS S i 

ct^mi. IMSyky;K<ORma8)riB2-EPMA (X^ 

^•ri. t I. . ^os i C**^ii^®Br{4s 
RiSft*«:^# < S i Cf ***<«*fllf:lR») 3 SSrtBB 

izmhmmmm., BP<5iirDVi/>y^o(fflM*><^>jss 

PMAl::j: OSJ^^n^S i C-&*$(4. ir^mmm 

■ktiihsic-^^bii^ y^im^^com^Mz 

C-i-*$ (fia%) ^^tb. Cii^>i£:¥*^LT^r^-(tig 
[0016] *3^aMtJ;SMI8;l.'y^-C'{i, }gfife$fL& 

t^r-^-fkigtc^in^ s i cii^^4o%aTi,z-ri:i 

20 T^S. S i C^W^AM 0%Sriai.&tcOT 

[ 0 0 1 7 ] X y a ymts^io? [ ^ ±mi¥^izms^t\^ 

'•jTtdZB^^fll^^^nm^it. a«l~3inmS 

«<7)iSHtc?>'). iy!i;w>y3K«Bisi?L**5^s«r*«. 

■tr-;^mi)m\'^bm^X'cr>S i C^:t$(4-'|N$ 

<. mzy^^^mimubm^^x-s i c*ia^LL 
[0018] *^BJt;:iiv^T;i. MfS/u-y^cos^lt^S: 

8 00-1 6 00k g/inm2 . if i U<t41 0 0 0~ 
13 00kg/min2 fc-f ,I«0||i8/l'7 
jK<03*tt*{l, J I S-R7 2 0 2l,zJ^tt:^mi,zi: 

'om^^timxh*). ^^<kM!cnzx*)i^wmuz 

40 ^)vvii(i.zm.-fm-h(^iz%^i^'&th. zzx. 

9?tt$*«8 0 0kg/mm2 jfolTli. tJ-f -ftlOHsW 
i53g(=J:*li;^^S'ig3P-fSfey)fc:||IB;l'>y;}fi«^fc:?g 
J^tTL3lV\ rtlH5lcflijfL/'c5l5;l''y;KSr$^tT$ 

j§T-#^:<^o, u')^ym^<^m^'izmm^^-m 

t. KitHz. ^14^*5 16 0 0k g/mm2 Irj@i6 
^^-f-(l:«<^)«««J56fcJ:*^;^^{cML.Tll«};i/>y;}< 

50 [0019] *^BB(=fett^iyS/V''y ^^sjgr* 



(4 

5 

Hifi-fbJa^KOl^^gSrgttSJta^), 2 00 0—300 0*0 10 
[0020] 

SroMbiaa^Srjii^r^Sl: LTSSit-r S ; i J; 20 
I). 3*tin<dg7jumc7)KHO¥%mgd. 10- 
2 0%<7)IEHcora§^?L^ . aiX8 0 0- 1 6 0 0 k g/ 

m.L^\.\2ji^mm&iz-r?>zbhvt. tt:. 3 
iff^]Ximxa±.<rsmLm<omi.Z'S^mtiiMi^izt 

[ 0 0 2 1] i^y 3:^m*sa<7)iSjgge(ci3i^T. m 

s i c ^frA.fz'ir-iim^m^h . z</)^ 30 

-ii\^iu±immmff-otzRmx'h'o, y^im.mm 
ifHmmi^^h i k -cmiJi^y^^mmzm^m. tx 

mmimz Lxmmm<^j:^. 

[00221 *^HflT-<±. *fflEAffifiM^L/cmi;l/ 
74^<:0T^?lgd 3 m < d g 7 ju m<7)iz^ $ T'* 

s . ^emfi^-y ^^k m^juv^^kti^m&x'mm-m 

^i^k Lx<os i ci!tmtfiiSi<^lt^iii. tfSi. m 
m?L*AU 0-2 0%OSHT'3il.7ty>. ^r^.ft;RlB^ 40 

(Oaimt&ZklfiV^^. ^ffitzVb. Zfl^^im 

mir>( itM<7)mmmi:m'(tLxmsi)yy^m 



!»ffl¥9-328392 

6 

7/-K<0»tt^$- 800— 1600k g/min* (C-fS i 

x^'o'^mmm;^-rimmmmm±^tii . 

[0023] 

[njfe^]] mz, mmmi-'ARt/amii'-sizm^ 
^^x^mtrMmmmti. ^m^mRt/itwix 

mi^mm<r>^^-k'm§mmhzk\.zi. o^i tc 

[0024] !mifil<OM^^;^JSII«»« (jPc^l 0 P 
pmOT) iO. eS24-fyf-C2^«0i/y3y* 

.[ 0 0 2 5 ] m 1 m^ivvif-^cm^K^m^^k 
■hh^x. 'rA\w^<nm^k^<r)m\.z^t.tih^^<n 

5 i Q.^-%m:^Lfz. ZZX\ ^T^-fblP^T'OS i C 
<o«Jfflrffi^EPMA (XtlvW^'Dr-?-5-f-f-) tJ: 

'jm^iii^izy^ y-f^mt. i o OMm<iT'¥%^k§fi 

i C-t^m (b'-ASl 0/zm) ^^Mm<^±^ 
^'^i^Ltz^kLlii, ^^^kBgpSJi, EPM 
Affl^fciS 1 0 0/<m«gfH^-cOS i C-i-^-^Ai5% 
\:X±.tX-^\^^ixhmmk Lti. 
[ 0 0 2 6 ] 111 ^JSmJ: 0 . ii^m<^mi)i'V^si 
fflV^:tSISSCTl-4Ttts V^ratS i C^I^WS 5 

-c'j)-?fc. zzx\ im),zi.tmiawm\i. atrn'^-t 

m.nm^zii\fh^^mm.<nnw-ifi. io%txw& 
Lfzf^j^k ixmmLfiihcox'hi. 

[0027] ZtHZit IX . T%mg*«3 u mar. 

mm.mtfiioxmffiit'mi . 2. mm^nmifi 
2o%mx.^imm3, AX'ii. y^mz-ttfih 
s i c^^mi)<4 5%w±mmKcs i cmm&^ 
ti. miimizitKxdf^j:\>^mmvmLfz. 
m<Dm:mm-kx!f\-ixiimm4xn, m^m^ 
«i«tc^j'=3r<'U sMx-tma^tti. ttz. »tt$*ii 

6 0 0kg/mm2 *jSi.Sit«0f BT'ti, S i C^^T 
$5-3 6%(ciS«L;ttcOco. ^-<{UitcJ:Si5T*^:5r 
mi^X'h -) T t, . HiS;^•y ;K(c^4-r JE^) < >3r 
-?fcfc#i.A>ii. SO^tomizXmm^tfz. 



(5) - !»^9-328392 



7 8 



WNo. 


ium) 


(vol.X) 




<tf m) 


S i C^W^ 
(llt.X ) 






nmi 


3. 2 


1 0 


15 5 0 


I BOO 


3 5 


80 




nmz 


4. 5 


1 5 


13 0 0 


2 0 0 0 


3 5 


82 




nm2 


5. 7 


1 7 


I I 0 0 


2 0 0 0 


3 2 


80 




wm\4 


7. 0 


20 


850 


2 2 0 0 


28 


75 






D. S 


8 


13 5 0 


10 0 0 


6 3 


3 0 






2. 9 


1 4 


12 0 0 


13 0 0 


4 5 


3 5 






4. 2 


2 1 


10 0 0 


17 0 0 


S 5 
* 


4 0 






7. 6 


2 3 


7 7 0 


19 0 0 


5 2 


1 5 


mm 




2. 0 


1 2 


16 2 0 


17 0 0 


3 6 


3 0 


mm 



[00281 



